Section of Epidemiology & Community Medicine
In this country there are three cohorts of children studied from birth and followed up at intervals thereafter. The first study began in 1946, the next in 1958 and the most recent in 1970. This paper gives examples of the particular contributions that longitudinal cohort studies can make to understanding the natural history of disease, to investigating the tetiology of disturbed behaviour and to monitoring the results of changes in medical care. The examples are drawn from work on the cohort study begun in 1946, which is known as the National Survey of Health and Development. The study population is based on one week's births in 1946, and from an initial sample of 13 687 children, 5362 were taken as a follow-up group. They were not a random sample of the original group; twins and illegitimate births were excluded. All children of nonmanual workers and agricultural workers were followed up, together with 1 in 4 ofall other manual class births, in order to get roughly equal numbers of manual and nonmanual workers' children. Since their birth, contacts with National Survey members have been made at intervals of two years or less up to age 26 years using a variety of agents, including health visitors, school nurses, school doctors, professional interviewers and others. Of approximately 4500 known to be living in Great Britain, contact was made at 25 years or later with 4041 persons.
This longitudinal study focused on factual data available for every member of the population, and collected a wide range of information on medical, psychological and social subjects. Such a collection of life hist6ries has certain unique advantages for research. Findings are not subject to distortion associated with recall, and the range of information as well as details of the individual's changing circumstances enable explanations to be sought in many areas for which data are not usually available; the cooperation of consultants over many years has also made it possible to check most reports of admissions to hospitals.
Examples are now given of the National Survey's work on the natural history of disease and on the study of medical policies and their effects. A fuller description of the National Survey's current work on medical, psychological and social subjects is given elsewhere .
Natural History ofDisease and Development The first example is concerned with the long-term consequences of chest illness in childhood, and their possible associations with chronic cough in adult life. Chest illness before the age of 2 years was associated with chronic cough at both ages 20 and 25 years, and the strength of this association increased with age. At age 20 years neither social class of origin nor the level of air pollution experienced in childhood showed a statistically significant association with chronic cough in adult life; at age 25 years the association with social class was statistically significant, and that with air pollution was nearly so. It could be that the association between family circumstances in childhood and cough in adult life might merely reflect environmental disadvantages continuing throughout the 25-year span. Alternatively, children of smokers might be more likely to become heavy adult smokers, which may lead to chronic cough. However, both of these possibilities have been excluded because improvements in socioeconomic circumstances did not change the association between early events and later cough, and the associ ation was found to hold for both nonsmokers and Section of Epidemiology & Community Medicine smokers. These findings are reported in Colley et al. (1973) and Kiernan et al. (1976) .
It has also been possible to look for associations between illness in early adult life and certain experiences in childhood. Males who in this study committed sexual and violent crimes were known to have a considerably greater likelihood than others of experiencing emotional disruption before their 5th birthday, particularly disruption caused by the divorce or separation of their parents (Wadsworth in preparation) . It was hypothesized that if the emotional experience itself (rather than any post hoc labelling effect) accounted for this association then those boys who underwent the experience, but who did not become delinquent, should show some other outcome. Since it was already known that they differed in psychophysiological response to stress at age 11 years (Wadsworth 1976) , other outcomes were sought in the incidence up to age 26 years of six disorders often associated with stress. These were psoriasis, eczema, asthma, migraine, psychiatric disease other than mental deficiency, stomach ulcers and colitis. Two kinds of disorder were associated with early emotional disruption, and they were reports of admission to psychiatric hospitals, and reports of treatment for stomach ulcers and colitis. Amongst the population of boys who, on the basis of early emotional disruption, were picked out in a discriminant analysis as likely delinquents, the incidence of stomach ulcers and colitis was 21.3 per 1000 as compared with 8.3 per 1000 amongst those who had not had serious emotional disruption. Similarly, the incidence of hospitalized psychiatric disorder was 26 per 1000 amongst the disrupted group and 15.5 per 1000 amongst the others.
A final example of the investigation of natural history is concerned with the relationship between age at puberty and age at marriage and first parenthood (Kiernan 1977) . Age at menarche was recorded for the National Survey girls, and the degree of sexual maturity of boys at age 14i years was assessed at a medical examination. By age 25 years 84 % of the women were married and nearly 60 % were mothers, whilst 70 % of men were married and just over 50 % were fathers. For men there was evidence of a direct relationship between degree of sexual maturity at age 15 years and age both at marriage and parenthood. This finding suggested, other things being equal, that the sooner a boy became a man in the sexual sense the sooner he was likely to be married and to be a father. The girls presented a more complex case. If pregnancy intervened between menarche and marriage there was no evidence of association between age at menarche and age at marriage. However, for the 79 % of women who had neither a premarital birth nor a premarital conception there was evidence that early maturing women married sooner than their later maturing peers. But there was no evidence that early maturers became mothers any sooner. Social class variations did not explain these findings. The most striking finding from this study was that the proportion of teenage brides pregnant at marriage noticeably increased with age of menarche, so that girls who experienced menarche after their 14th birthday were nearly twice as likely (44 %) to be pregnant at marriage as girls with menarche before their 12th birthday (24 %). Social class or environmental factors failed to explain this relationship. Alternative explanations need to be sought. It may be that early and late maturers differ in their adjustment to the somatic and psychological changes associated with adolescence, or there may be biological differences between early and later maturers. After menarche there is a period of adolescent subfecundity and it appears that fecundity then increases gradually with age. It may be that late maturers are more fecund than earlier maturers during the teenage years, or even more fecund throughout their reproductive life span.
Studies of Medical Policies
Over the period covered by this study there have been profound changes in the care of children in hospital, and thirty years ago it was confidently expected that a decreasing proportion of children would be hospitalized; but this has not occurred. An investigation of National Survey children admitted to hospital repeatedly or for long periods of time before the age of 5 years showed that this group was at greater risk of long-term disturbances of behaviour and learning. Those most at risk were insecure or under stress at home at the time of admission. The extent of the disturbance was an approximate 500% increase in troublesome behaviour at school, poor reading ability, unstable job patterns after leaving school and delinquent behaviour (Douglas 1975) . Quinton & Rutter (1976) found similar effects in studies of children admitted to hospital between 1959 and 1965. These findings raise important questions of admission policy, since the survey members' children are not only more likely than their parents to be admitted to hospital in early childhood, but also more likely to be admitted on more than one occasion.
Longitudinal cohort studies also give an opportunity to test out some kinds of policy plans. The Department of Health and Social Security has suggested that health visitors could 'protect' the health of the most vulnerable by early identification of those most at risk (DHSS 1976) . To do so they would need to make use of signs of vulnerability derived from what we know of the association of certain illnesses with social factors, and these factors will have to be of a kind that are readily available to health visitors in their everyday work. The effectiveness of such a proposal can be tested using National Survey data, since health visitors made assessments of home circumstances and maternal care of all the children, and since their full medical histories are known. Using these data and information on social class and birth weight, all of which would normally be readily available to health visitors, the population was classified into 'at risk' and 'not at risk', using admission to hospital in the first 59 months of life as the criterion of sickness. Of the 1743 children classified as sick 1440 were in fact well and the remaining 303 (17.4%) were hospitalized; and of the 1739 classified as well, 1535 were in fact well and 204 (11.7 %) were admitted to hospital. Thus, as several studies of 'at risk' registers have found, a very large number of children were wrongly classified as 'at risk', and the proportion of sick children correctly identified was unacceptably low at 60 %. Thus although up to 35 % of hospital costs incurred by National Survey members would have been saved if these children had not been admitted to hospital, the cost of identifying them would have been prohibitive. Identification of sufferers of particular illnesses up to age 15 years was also not very successful; 9 polio victims were correctly identified and 11 were missed, 13 epileptics were identified and 10 were missed and 17 children with speech defects were identified and 12 were missed (Wadsworth & Morris in preparation).
Discussion
It has been suggested that some of the questions answered by cohort studies could have been answered by a series of cross-sectional studies. These, however, would have been more expensive to set up since the cost of identifying and contacting a series of representative national samples would be high and for each sample basic descriptive information would be required, which in a cohort study need be collected once only. Many questions of medical and social importance could only be answered by longitudinal studies which would often need to be of long duration.
It has also been suggested that questions that were topical at the start of a longitudinal study might have little relevance ten or more years later. This of course depends on the type of question and there are many, for example, on the later handicaps of children of low birth weight, on the relationship between family environment in childhood and respiratory illness in adult life, or between disturbing events in early life and psychiatric illness, that are as relevant today as in 1946. Moreover the existence of three similar cohort studies allows comparisons that show the impact of new policies and new services on different sections of the population.
A cohort study sets out to describe in depth the characteristics of a generation that has made fresh contact with contemporary medical, educational and social services, experienced contemporary living conditions and absorbed contemporary attitudes to life. Each generation carries the impress of these encounters, which help to determine its patterns of illness and levels of achievement. In a real sense then, the questions that were topical when a generation, now adult, passed through childhood, were the right questions to ask, even if we would ask different questions today owing to our greater technical knowledge and to the different environment in which children are now growing up.
